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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Irrv ntion: 

[0001] This invention relates to a touch-and-close- 
type surface fastener, and more particularly to a com- 
posite surface fasten r having a multiplicity f male and 
female engaging elements standing in a mixed order 
from a front surface of a substrate. 

2. Description of the Related Art: 

[0002] A surface fastener of the composite type (here- 
inafter called the composite surface fastener) in which 
a multiplicity of hook-shape engaging elements, as male 
engaging elements, each formed of a monofilament 
yam and a multiplicity of loop-shape engaging ele- 
ments, as female engaging elements, each formed of a 
multifilament yam stand in a mixed order from a front 
surface of a woven or knit substrate web is well known 
as disclosed in, for example, U.S. Pal. Nos. 3,130,111, 
4,884,988 and 5,369,852, Japanese Patent Publication 
No. Sho 44-5569 and Japanese Patent Laid-Open Pur> 
lication No. Sho 49-2649. 

[0003] A pair of the identical composite surface fas- 
teners can be detachably joined together by pressing 
against each other, with which complexity in production 
management, sewing, etc. would be avoided as com- 
pared to the ordinary surface fasteners each having only 
a multiplicity of male engaging elements or a multiplicity 
of female engaging elements. 
[0004] However, in the composite surface fastener, 
since there exist in a mixed order the loop-shape female 
engaging elements having adequate softness and the 
hook-shape male engaging elements having adequate 
rigidness, rt would make the engaging surface hard and 
would be difficult to avoid an itchy touch as compared 
to the ordinary female surface fastener member having 
only soft female engaging elements. To this end, an im- 
proved composite surface fastener was proposed as 
disclosed in, for example, U.S. Pat No. 5,369,852. In 
the improved composite surface fastener, hook-shape 
or mushroom-shape male engaging elements are small- 
er in height than loop-shape female engaging elements 
formed of a multifilament yam, so that the engaging sur- 
face is covered by the loop ends. A similar composite 
surface fastener, in which mushroom-shape male en- 
gaging elements instead of hook-shape engaging ele- 
ments are smaller in height than loop-shape female en- 
gaging elements and which has the same construction 
as the one disclosed in the above-mentioned U.S. Pat 
No. 5,369,852, is disclosed in, for example, U.K. Pat 
No. 1345607. 

[0005] However, the conv ntional composite surface 
fastener is lower in rate of ngag ment and peeling 
strength than the conventional ordinary surfac fasten- 



er. Especially in the composite surface fast ners dis- 
closed in U.S. Pat No. 5,369,852 and U.K. Pat No. 
1345607, partly since I op-shap female engaging el&- 
mentsarelarg rinh ightthanth mal ngaging le- 

5 merits and partly sine the female ngaging elements 
are difficult to deform due to the shape of the female 
engaging elements, it is lower in rate of engagement and 
peeling strength than the conventional ordinary corn- 
posit surface fastener as th loop-shape femal en- 

10 gaging elements would obstruct during engaging if the 
female engaging elements are equal in arrangement 
and density to the male engaging elements. Conse- 
quently, a special consideration is required to arrange- 
ment and distribution of the male and female engaging 

*5 elements. 

SUMMARY OF THE INVENTION 

[0006] It is therefore an object of this invention to pro- 

20 vide a composite surface fastener which gives a soft 
touch to an engaging surface and is improved in rate of 
engagement and peeling strength. 
[0007] According to this invention, the above object is 
accomplished by a surface fastener comprising: a sub- 

25 strate; a multiplicity of male and female engaging ele- 
ments standing in a mixed order from a front surface of 
the substrate; and a multiplicity of cut piles each formed 
of a multifilament, which is composed of a set of fibers, 
raised from the front surface of the substrate. 

so [0008] Preferably, the cut piles are larger in height 
above the front surface of the s ubstrate than at least the 
male engaging elements. And the substrate is a woven 
or knit fabric, each of the female engaging elements be- 
ing formed of a multifilament, each of the male engaging 

35 elements being formed of a monofilament, both the mul- 
tifilament and monofilament of the female and male en- 
gaging elements being woven or knitted in the woven or 
knit fabric simultaneously with the weaving of the woven 
or knit fabric 

40 [0009] Usually, in a surface fastener consisted of the 
woven or knit fabric, heat-setting treatment Is given in 
order to stabilize the shape of the engaging elements 
on the surface. In this invention, the cut piles are differ- 
ent in a heat-setting condition from the male engaging 

45 elements and are of a material such as not to be heat- 
set under the heat-setting condition of the male engag- 
ing elements. 

[0010] In the above-mentioned woven or knit surface 
fastener, each of hook-shape engaging elements as a 

50 male engaging element is woven to be a loop at the time 
of weaving, and it is then cut by a cutter to be the hook. 
It is preferable to form the cut piles at the time of weav- 
ing. Therefore, the monofilament of the male engaging 
elements and the multifilament yarn of the cut piles are 

55 trued up as a double yam woven or knitted in the sub- 
strate to have the identical loop shap , and then both of 
th se loops are cut by the cutter t form the male en- 
gaging elements and the cut piles simultaneously. Partly 
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because of 1h difference in heat-setting condition, the 
cut multifilament piles are raised scattering iy higher then 
the hook-shape engaging elements. 
[0011] It is preferable that the cut piles thus formed 
do not have direct relation to the engaging function and 
that in order to give a soft tough to the engaging surface 
and not to obstruct the engaging function, the piles are 
of a material much in softness than the female and male 
engaging elements. 

[001 2] Further in this invention, the male engaging el- 
ements and the female engaging elements may have 
the same shape. In such a case, the shape of both of 
the male and female engaging elements may be the 
hook shape or a mushroom shape having an enlarged 
portion on an upper end of a stem. 
[0013] Commonly, each of the male engaging ele- 
ments may have a hook shape, and each of the female 
engaging elements may have a loop shape formed of 
the set of fibers of the multifilament Each of the male 
engaging elements may have the mushroom shape 
having the enlarged head on the upper end of the stem, 
and each of the female engaging element may have the 
loop shape formed of the set of fibers of the multifila- 
ment. Further, in this invention, at least part of the sub- 
strate and the male engaging elements are molded of 
thermoplastic synthetic resin. 
[0014] In an alternative form, each of the engaging el- 
ements may be a composite engaging element serving 
as either a male engaging element or a female engaging 
element and having a hook or mushroom shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

FIGS. 1(A) and 1(B) are fragmentary perspective 
views of a semiproduct and a final product, respec- 
tively, of a composite surface fastener according to 
a first embodiment of this invention; 
FIGS. 2(A) and 2(B) are fragmentary cross-section- 
al views of the semiproduct and the final product, 
respectively; 

FIGS. 3(A) and 3(B) are fragmentary cross-section- 
al views of a semiproduct and a final product, re- 
spectively; of another composite surface fastener 
according to a second embodiment; 
FIGS. 4(A) and 4(B) are fragmentary cross-section- 
al views showing a modification of the second em- 
bodiment; 

FIGS. 5(A) and 5(B) are fragmentary cross-section- 
al views of a semiproduct and a final product, re- 
spectively, of still another composite surface fasten- 
er according to a third embodiment; 
FIGS. 6(A) and 6(B) are fragmentary cross-section- 
al views of a semiproduct and a final product, re- 
spectively, of a further composite surface fastener 
according to a fourth mb dimerrt; 
FIGS. 7(A) and 7(B) are fragmentary cross-section- 
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al views of a semiproduct and a final product, re- 
spectively, of a still further composite surface fas- 
tener, in which part of a substrat sheet and male 
engaging elements are molded of synthetic resin, 
5 according to a fifth mbodiment; 

FIGS. 8(A) and 8(B) ere fragmentary cross-section- 
al views of a semiporoduct and a final product, re- 
spectively, of a modification of the fifth embodiment; 
and 

10 FIG. 9 shows the manner in which a pair of com- 
posite surface fasteners are to be engaged accord- 
ing to another modification of the fifth embodiment 

DETAILED DESCRIPTION 

15 

[0016] Various embodiments of this invention will now 
be described in detail with reference to the accompany- 
ing drawings. FIGS. 1(A) and 1(B) are fragmentary per- 
spective views of a semiproduct and a final product, re- 

20 spectivery, of a woven composite surface fastener ac- 
cording to a first embodiment of the invention, and FIGS. 
2(A) and 2(B) are schematic cross-sectional views of the 
semiproduct and the final product, respectively, of the 
seme composite surface fastener. In this embodiment 

20 and hereinafter, a substrate composed of fibers only is 
called "substrate fabric 10". 

[0017] In FIGS. 1(A), 1(B), 2(A) and 2(B), the com- 
posite surface fastener 1 of this embodiment is woven 
by an ordinary weaving machine. The composite sur- 

30 face fastener 1 comprises the substrate fabric 10 con- 
sisting a woven ground structure, a number of first pile 
warp yams 1 1 each forming a multiplicity of female en- 
gaging elements 13 described below, and a number of 
second pile warp yams 12 each forming a multiplicity of 

35 male engaging elements 14 rising from the front surface 
of the substrate fabric 10. Each first pile warp yam 11 is 
a multifilament, and each second pile warp yam 1 2 is a 
monofilament. The first and second pQe warp yams 11, 
1 2 are arranged in predetermined rows on the front sur- 
face of the substrate fabric 10 and woven in a mixed 
order in the substrate fabric 10. 
[0018] The fiber material of the substrate fabric 10 
may be synthetic fibers, such as polyester fibers, poiya- 
mide fibers, polyacryl fibers and polypropylene fibers, 

46 or ordinary semi-synthetic fibers or natural fibers. On the 
ther hand, the material of the first and second pile warp 
yams 11, 12 may be the above-mentioned synthetic fib- 
ers. In the illustrated embodiment, each of the first pile 
warp yarns 11 forming the female engaging elements 

50 13 is a multifilament of polyamide synthetic resin, and 
each of the second pile warp yarns 1 2 forming the male 
engaging elements 14 is a monofilament of polyester 
resin. Alternatively, the first and second pile warp yams 
11, 12 may be of the same material. In an alternative 

55 form, the materials of the first and second pfl warp 
yams 11,12 may be any combination of different kinds 
of synthetic resins. 

[0019] The foregoing construction of the composite 



surface fastener 1 is identical with the basic structure of 
the conv ntional composite surface fastener woven of 
fibers. The composite surface fastener 1 is differentiated 
over the conventi nal composite surface fastener by cut 
piles 1 6 each formed of a set of fibers woven in the sub- 
strate fabric 10 and being raised in a substantially up- 
right posture from the front surface of the substrate fab- 
ric 10. 

[0020] Accordingtoth first embodiment of FIG. 1 , the 
cut piles 16 are formed by truing up a multifilament yarn 
15, which is composed a set of twist fibers small in de- 
nier, with the monofilament yam of the second pile warp 
yam 12 as a double yam and weaving the double yarn 
in the substrate fabric 10 simultaneously, and then cut- 
ting the multifilament yarn 15 wfth the monofilament of 
the second pile warp yam 12 as described below. In the 
illustrated example, the monofilament of the second pile 
warp yam 12 and the multifilament yam 15 of the cut 
piles 16 extend warpwise across three weft yams 21a - 
21c, under the first weft yam 21a, then over the second 
weft yam 21b and then under the third weft yarn 21c, 
whereupon they extend warpwise over a single weft 
yam 21d following the above-mentioned three weft 
yams 21a - 21c, striding weftwise in a loop over three 
warp yams 17 of the ground structure. Again they ex- 
tend warpwise across next three weft yams 21a - 21c, 
under the first weft yam 21a, then over the second weft 
yam 21b and then under the third weft yam 21c, where- 
upon they extend warpwise over a single weft yarn 21d 
following the second-named three weft yarns 21a - 21c, 
striding in a loop over the above-mentioned three warp 
yams 17. As this weaving pattern is repeated, the mono- 
filament of the second pile warp yarn 12 and the multi- 
filament yarn 15 for the cut piles 16 form a multiplicity 
of loops 12a, 15a, respectively, standing on the front sur- 
face of the substrate fabric 10 as shown in FIG. 1(A). 
The basic structure formed of the three warp yarns 17 
and the four weft yams 21 a - 21 d is plain-weave. 
[0021] In the meantime, the multifilament of each first 
pile warp yam 11 fbrmsa multiplicity of loops 11a, which 
serve as the female engaging elements 1 3, standing on 
the front surface of the same substrate fabric 10, being 
adjacent to the second pile warp yam 12 and the multi- 
filament yarn 15 which are trued up and woven in the 
ground structure. The woven structure for forming the 
loops 11a is identical with that for forming the male en- 
gaging elements 14 and the cut piles 16, except that the 
weaving pattern of the first pile warp yam 11 is shifted 
warpwise by one weft yam 2 1 . As a result, the male en- 
gaging elements 14 and the cut piles 16 are staggered 
warpwise by one weft yarn with the female engaging el- 
ements 13. 

[0022] The height of the loops 11a, which serve as the 
female engaging elements 13, above the front surface 
of the substrate sheet 10 is equal to or slightly larger 
thanth h ightofth loops 12a of the monofilament and 
those of the loops 15a of th murtrfilam ntyam 15. How- 
ever, if the height of the loops 11a serving as the female 



engaging et m nts 13 is set larger than the remaining 
loops, it is necessary to set that height smaller than the 
height f the cut piles 16 after a cutting process de- 
scribed below. In this embodiment, between th double 

5 yam, which is composed of the monofilament pile warp 
yam 12 and the multifilament yam 15, and the first pile 
warp yam 11 , one ground-structure warp yarn 17 Is wo- 
ven in the substrate fabric 10 so as to extend alternately 
under and over the weft yams 21a - 21 d, namely, under 

10 every other weft yams 21a, 21c and over every other 
weft yams 21b, 21d. As the loops 12a, 15a, 11a respec- 
tively of the male engaging elements 14, the cut piles 
16, and the female engaging elements 13 are woven 
simultaneously of the weaving of the substrate fabric 1 0 

15 so as to weave the composite surface fastener fabric, 
the composite surface fastener 1 isthen heat-set for sta- 
bilize the shape of the male engaging elements 14 and 
the shape of the female engaging elements 13. At that 
time, it is preferable to select, for the multifilament yam 

20 1 5 for the cut piles 1 6, such a material that its heat-set- 
ting temperature is higher than the heat-setting temper- 
ature of the male engaging elements 14 and the female 
engaging elements 13. 

[0023] Then one side of each of loops 12a, 15a of the 
25 male engaging elements 14 and the cut piles 16 is cut 
by a known cutting blade like barbers clippers, so that 
the loop 12a of monofilament is formed into a hook- 
shape mate engaging element 14 with one side being 
cut and, at the same time, a curved upper end of the 
30 loop 15a of the multifilament consisting the cut pile 16 
resiliently restores so as to have a slightly curved upper 
end, as shown in FIG. 1(B). At that time, the height of 
the cut piles 16 above the front surface of the substrate 
fabric 10 is larger than that of the male and female en- 
35 gaging elements 14, 13, and the set of fibers of eachcut 
pile 16 is raised along the adjacent male engaging ele- 
ment 14. 

[0024] The substrate fabric 10 of the thus obtained 
composite surface fastener 1 is backed with synthetic 
40 resin. The material of this backing may be a much ad- 
hesive synthetic resin, such as polyester resin, polya- 
mide resin and polyacryl resin like the above-mentioned 
fiber materia!, a polyurethane resin, or various kinds of 
synthetic rubber. This synthetic resin backing is provid- 
es ed by coating the rear surface of the substrate fabric 10 
with a molten synthetic resin ore synthetic resin solution 
in which synthetic resin, together with a filler, a surface 
active agent and a hardener, is dissolved in a suitable 
solvent, then pressing the coated surface by a suitable 
so means to impregnate the liquid synthetic resin into the 
substrate fabric and then heating the coated surface to 
anchor the base ends of the female and male engaging 
elements 13, 14 and cut piles 16 to the substrate fabric 
10. 

55 [0025] The composite surface fastener 1 of this ern- 
bodim nt, like the conventi nal ccmposit surface fas- 
tener, is easy to join with a companion composite sur- 
face fastener 1 of the same construction by pressing and 
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is easy to peel off th compani n composite surface fas- 
tener 1 by picking up one nd of the composite surface 
fastener 1. Further, with the composit surface fast n- 
ere 1 of this embodiment, it is possible to avoid com- 
plexity in inventory control and sewing. 
[0026] As a most notable feature f this invention, in 
the composite surface fastener 1 of this embodiment, 
partly since the front surface of the substrate sheet 10, 
from which the female and male engaging elements 13, 
14 stand, is covered throughout the substantially entire 
area with fibers of cut piles 16, with the upper ends of 
the female and male engaging elements 13, 14 slightly 
projecting, and partly since the cut piles 16 exist adja- 
cent to the hook-shape male engaging elements 1 4, the 
engaging surface of the composite surface fastener 1 
can display a soft touch approximate to ordinary velvet 
and is remarkably purged of rigid and itchy touches 
caused by the male engaging elements as conventional. 
Further, since the cut piles 16 are composed of a multi- 
plicity of fibers merely raised, the male engaging ele- 
ments 14 would receive a small reaction, when pene- 
trating into the engaging surface of a companion surface 
fastener, as compared to the conventional arrangement 
disclosed in, for example, U.S. Pet No. 5,369852, in 
which loop-shape female engaging elements of multifil- 
ament are slightly larger in height than hook-shape male 
engaging elements of monofilament. Thus, penetration 
of the male engaging elements into the engaging sur- 
face of the companion surface fastener is facilitated end 
hence the rate of engagement is increased to cause an 
increased degree of engaging strength. 
[0027] FIGS. 3(A) and 3(B) are fragmentary cross- 
sectional views of a semiproduct and a final product, re- 
spectively, of a fiber-made composite surface fastener 
according to a second embodiment of the invention. In 
FIGS. 3(A) and 3(B), elements or parts substantially 
similar to those of the first embodiment are designated 
by like reference numerals. As shown in FIG. 3(A), on 
the front surface of the substrate fabric 10, loops 12a, 
15a, 11a for the male engaging element 14 of the mono- 
filament, the cut pile 16 of the multifilament and the fe- 
male engaging element 13 of the multifilament, respec- 
tively, are formed repeatedly in this order weftwise as a 
semiproduct for the composite surface fastener is wo- 
ven. 

[0028] After the semiproduct is heat-set likewise the 
first embodiment, the confronting sides of the adjacent 
loops 12a, 15a for the male engaging elements 14 of 
the monofilament and for the cut piles 16 of the multifil- 
ament are cut to form the hook-shape mate engaging 
elements 14 and the cut piles 16 of sets of fibers raised 
arcuatery to project from the upper ends of the female 
and male engaging elements 13, 14, as shown in FIG. 
3(B). 

[0029] FIGS. 4(A) and 4(B) are fragmentary cross- 
sectional views showing a modification of the embodi- 
ment of FIGS. 3(A) and 3(B). The modification is differ- 
entiated from the second embodim nt by a different ar- 



rangement that bops 12a, 15a, 11a for the male engag- 
ing el m nt14, the cut pile 16 and the femal engaging 
el ment 13 are formed repeatedly in a pattern different 
from th one shown in FIGS. 3(A) and 3(B). 

5 [0030] Specifically, on the front surface of the sub- 
strate fabric 10, the loops 15a, 12a, 15a, 12a, 11a, 11a 
for the cut pile 1 6 of the multifilament, the male engaging 
element 14 of the monofilament, the cut pile 16 of the 
multifilament, the male engaging element 14 of the 

10 monofilament, the female engaging element 13 of the 
multifilament Bnd the female engaging element 13 of the 
multifilament, respectively, are formed repeatedly in this 
order weftwise as a semiproduct of FIG. 4(A) for the 
composite surface is woven. After the semiproduct is 

* 5 heat-set, the confronting sides of the two pairs of adja- 
cent loops 15a for the cut piles 16 of the multifilament 
and 12a for the male engaging element 14 of the mono- 
filament are cut to form the hook-shape male engaging 
elements 14 and the cut piles 16 of sets of fibers raised 

20 arcuatery to slightly project from the upper ends of the 
female and male engaging elements 13, 14, as shown 
in FIG. 4(B). 

[0031] FIGS. 5(A) and 5(B) show a semiproduct and 
a final product, respectively, of a fiber-made composite 

20 surface fastener according to a third embodiment This 
embodiment is characterized in that the cut piles 16 are 
formed in a different method. Accordingly, the pattern of 
arrangement of the loop 12a for the male engaging el- 
ement 14 of monofilament, the loop 15a for the cut pile 

30 16 of multifilament, and the loop 11a for the female en- 
gaging element 13 of multifilament are only an illustra- 
tive example, and various alternatives may be suggest- 
ed. 

[0032] According to this embodiment, as shown in 
35 FIG. 5(A), a single loop 15a for the cut pile 16 is formed 
between a pair of loops 12a, 12a adjacent weftwise for 
the male engaging elements 14, 14 of the monofilament 
and a pair of loops 11a, 11a adjacent weftwise for the 
female engaging elements 13, 13 of the multifilament as 
40 being woven in the substrate fabric 10. Further, the 
loops 15a for the cut piles 16 are set adequately higher 
than the remaining loops 11a, 12a as shown in FIG. 5 
(A). 

[0033] From the thus obtained semiproduct, the com- 
45 posite surface fastener of FIG. 5(B) is manufactured by 
cutting confronting sides of loops 12a, 12a of two adja- 
cent male engaging elements 14 of monofilament in the 
usual method and, at the same time, cutting the upper 
portion of each of loops 15a, 15a for the cut piles 16 of 
50 multifilament yarns 15, 15 along a phantom line in FIG. 
5(A). At that time, it is efficient to cut the upper portion 
of the loop 15a for the cut piles 16 in the same manner 
as that in the ordinary velvet production. And the level 
of the cutting One is set in such a manner that the cut 
55 piles 16 are slightly higher than the female and male n- 
gaging I merits 13, 14 like above-described embodi- 
ments. 

[0034] FIGS. 6(A) and 6(B) show a fourth embodi- 



ment of this inv nti n. According t this embodiment, 
the hook-shape male engaging elements 14 formed of 
m nofilBm ntaresubstitut d by mushroom-shape male 
engaging elements 18 f the monofilament, each of 
which has a g nerally hemispheric head 18b bulging 
from the upper nd of a stem 18a standing on the sub- 
strate fBbrlc 10, as shown in FIG. 6(B). 
The mushroom-shape male engaging elements 18 may 
be form d in ttie conventional method well known in the 
art. Namely, after the lapse of two minutes from the cut- 
ting of the upper ends of loops 18' for the male engaging 
elements 18, the cut ends are melted by pressing them 
against a heating plate having on its front surface a mul- 
tiplicity of dimples or by bringing a heating source close 
to the cut ends. 

[0035] FIGS. 7(A), 7(B), 8(A) and 8(B) show a fifth 
embodiment of this invention. In this embodiment, the 
substrate composed of the fibers and synthetic resin 
material is called "substrate sheet 10"'. Acomposite sur- 
face fastener V of the fifth embodiment is differentiated 
from each of the foregoing embodiments, in which the 
whole composite surface fastener is consisted of fiber 
materials, by molding part of the substrate sheet 10' and 
all of male engaging elements 19 consisted of hook el- 
ements of synthetic resin. On the other hand, the re- 
maining part of the substrate sheet 10', female engaging 
elements 13 and piles 16 are formed of fibers likewise 
the foregoing embodiments, 

[0036] The composite surface fastener 1' according 
to the fifth embodiment, in which members are of differ- 
ent materials and manufacturing methods, may be con- 
tinuously manufactured by supplying a woven or knit pile 
cloth, together with molten resin, to the circumferential 
surface of a die wheel which is substantially identical in 
construction with the conventional die wheel for molding 
a molded surface fastener. 

[0037] One example of the die wheel will now be de- 
scribed in brief. The die wheel has in its circumferential 
surface a multiplicity of male-engaging-element-forming 
cavities in circumferential rows spaced at regular dis- 
tances in a direction parallel to the axis of rotation of the 
die wheel, there being a circumferential ring-shape 
groove extending along and between each adjacent pair 
of cavity rows. The basic structure of the die wheel may 
be obtained by slightly modifying the die wheel dis- 
closed in U.S. Pat. No. 4,775,310, so its description is 
limited to the minimum here. The die wheel is a hollow 
drum having b water-cooling jacket inside and com- 
posed of a number of ring-shape plates fixedly placed 
one over another along its axis in a laminate form. Cavity 
rows are composed of a multiplicity of hook-element- 
fbrming cavities, base ends of which open at the circum- 
ferential edge portions of ring-shape plates of the same 
diameter. Between each adjacent pair of rows of hook- 
elemerrt-fbrming cavities, there disposed ring-shape 
plates in the laminate, having a diameter small r than 
the ring-shap plates consisting the cavity rows, to de- 
fine the groove. The die wh el is driven for rotation by 
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a known synchronous drive unit 
[0038] An injection die is disposed to confront the cir- 
cumferential surface of th die wheel, which is in positive 
rotation, with a pred termin d gap for injecting molten 
5 resin in a sheet from an orifice of the injection die under 
a predet rmined resin pressure. In the meantime, a wo- 
ven or knit pil cloth (hereinafter called as pile sheet 
member) is supplied from a pile-cloth roll to the gap be- 
tw n the orifice of the injection die and the circumfer- 
*o ential surface of the die wheel with a predetermined ten- 
sion while touching part of the circumferential surface of 
the die wheel. A guide roller is disposed at a position 
downstream and diagonally upward of the die wheel, 
namely, on the opposite side of the die wheel with re- 
ts sped to the orifice of the injection die. Downstream of 
the guide roller, a vertical pair of take-up rollers rotatable 
at a speed synchronous with the speed of rotation of the 
die wheel Is disposed. 

[0039] The pile sheet member to be used in the fifth 

20 embodiment of FIGS. 7(A) and 7(B) has a ground struc- 
ture coarse enough to allow molten resin to percolate 
through. The molten resin molded in the shape of the 
composite surface fastener on the circumferential sur- 
face of the die wheel is moved in an arc around a sub- 

25 stantiaily half of the circumferential surface of the die 
wheel as guided by the guide roller, during which the 
molten resin is cooled from the inside of the die wheel 
so that the substrate sheet 10', in which part of the pile 
sheet member is embedded, and the hook-shape male 

30 engaging elements 19 integral with the substrate sheet 
10* are gradually solidified. The resulting sheet-shape 
semiproduct for the composite surface fastener 1' is 
moved around a substantially half of the circumferential 
surface of the die wheel and then continuously removed 

35 as positively drawn by the take-up rollers via the guide 
roller. As a result, the loops 15a for the cut piles 16 high- 
er than the hook elements 19 and the loops 11a sub- 
stantially equal in height to the hook elements 19 ere 
formed rising alternately from the front surface of the 

40 substrate sheet 10\ as shown in FIG. 7(A). 

[0040] In the fifth embodiment of FIGS. 7(A) and 7(B), 
each of the loops 15a for the cut piles 16 are formed 
centrally between each weftwise adjacent pair of hook 
elements 19 on the substrate sheet 10', while each of 

45 the loops 1 1 a for the female engaging elements 1 3 are 
formed centrally between each adjacent set of four hook 
elements 19. In this arrangement of the loops 15a for 
the cut piles 16, after the loops 15a are cut, the cut piles 
16 are raised to project over the hook elements 19 so 

so that a soft, less itchy touch of the engaging surface can 
be displayed as compared to the other arrangements. 
In this embodiment, the hook elements 19 in adjacent 
rows are directed in opposite directions. However, the 
arrangement of the loops 11a for the female engaging 

55 elements and the loops 15a for the cut piles and the ori- 
entation of the hook elements 19 should by no means 
be limited to the illustrated xample. 
[0041] The upper ends to the loops 15a for the cut 
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piles 16 of the thus manufactured semiproduct are cut 
at position shwon by the phantom line in FIG. 7(A), so 
that the composite surface fasten r 1' f this invention 
having the shape shown in FIG. 7(B) is manufactured. 
In the embodiment of FIGS. 7(A) and 7(B) P the cut piles 
16 are formed by cutting the upper ends of th loops 
15a for the cut piles 16 after manufacturing the semi- 
product However, the upper ends of the loops 15a for 
the cut piles 16 may be previously cut before introducing 
the pile sheet member between the die wheel and the 
injection nozzle. 

[0042] FIGS. 6(A) and 6(B) show a modification of the 
fifth embodiment of FIGS. 7(A) and 7(B). According to 
this modification, the hook elements 19 and the female 
engaging elements 13 formed in the hook rows are ar- 
ranged in such a manner that the hook element 19, the 
cut pile 16 and the female engaging element 13 are 
formed repeatedly In this order weftwise of the compos- 
ite surface fastener. 

[0043] A pile sheet member to be used in this modifi- 
cation is divided into a number of alternately arranged 
pile-existing high-density regions and pile-free coarse 
regions by a predetermined width. The ground structure 
of the pile-existing high-density region is woven or knit- 
ted in such a high density as not to allow molten resin 
to percolate through, while the pile-free coarse region 
has pores large enough to allow molten resin to perco- 
late through easily. Further, in the pile-existing region, 
the loops 15a of multifilament for the cut piles 16 of 
greater height are woven to be arranged longitudinally 
at the same pitch as that of the hook-element-forming 
cavities in the circumferential surface of the die wheel, 
and centrally between longitudinally successive loops 
15a for the cut piles, loops 11a of multifilament for the 
female engaging elements 13 having the smaller height 
are woven. The pile surface of the woven or knit cloth 
may be processed by napping so that the pile surface 
can be soft or downy with the loops 11a, 15a of multifil- 
ament directed in substantially ail directions. 
[0044] For molding the composite surface fastener V 
of this modification, molten resin continuously injected 
from the injection die under a predetermined resin pres- 
sure is continuously supplied into the gap defined be- 
tween the Injection die and the die wheel in rotation. At 
the same time, the pile sheet member also is introduced 
into the gap along the circumferential surface of the die 
wheel with the loops 11a, 15a received in and guided 
along the ring-shape grooves each formed between 
each adjacent pair of hook-element-forming cavity rows 
of the die wheel, so that part of molten resin is impreg- 
nated into the ground structure of the pile-existing region 
of the pQe sheet member on the orifice side while part 
of molten resin is percolated through the pores of the 
pile-free coarse region to the circumferential surface of 
th die wheel to fill in the hook-el ment-f rming cavities 
sucoessiv ty, thus molding th hook-elements 19 and 
expanding uniformly between the pDe-fre coarse re- 
gion and the hook-element-forming cavities. As a result, 



the molt n resin staying on the orifice side of the injec- 
tion die and th expanded molten resin are integrally 
fused with the mat rial f the pile sheet member to form 
the part 10a f the substrat sheet 10' in a predeter- 

5 mined thickn ss. 

[0045] FIG. 9 shows another modification of the fifth 
embodiment of FIGS. 7(A) and 7(B). According to this 
modification, the hook elements 19 as the male engag- 
ing elements, which are molded of synthetic resin,serve 

10 also as the female engaging elements 1 3*; a pair of iden- 
tical composite surface fasteners 1\ V can be joined 
with and separated from each other by pressing against 
and peeling off each other's engaging surface. It is 
therefore possible to omit the loops 11a of multifilament 

is for the female engaging elements 13' which has the 
same shape as the hook elements 19. 
[0046] In each of the foregoing embodiments, the 
male engaging elements 14, 16, 19 have a highest de- 
gree of rigidity. With respect to the female engaging el- 

20 ernents 13 and the cut piles 16, it is preferable to select, 
for the fibers of the multifilament of the cut piles 16, a 
softer material than that for th e fibers of the multifilament 
of the female engaging elements 1 3. The factors to de- 
termine the degree of softness is exemplified by the kind 

25 of synthetic resin, and in case of identical resin material 
the additives, the quantity of additives, and the size of 
fibers. 

[0047] As is apparent from the foregoing description, 
in the composite surface fastener according to this in- 

30 vention in which the male and female engaging ele- 
ments 13, 13\ 14, 18, 19 are formed on the same sur- 
face of the substrate 10, 10', partly since the multiplicity 
of cut piles 16 formed of sets of fibers are arranged on 
the composite engaging surface of the substrate sheet, 

35 and partly since the cut piles 1 6 are higher than the male 
and female engaging elements 13, 13\ 14, 18, 19 in 
such a manner that the entire male,and female engaging 
elments 13, 13', 14, 18, 19 are covered with the fibers 
of the cut piles 16, it is possible to prevent the rigid male 

40 engaging elements from direct contact with the user's 
skin, which would have happened to occur with the con- 
ventional composite surface fastener, thus wiping out 
the conventional itchy touch and giving a soft or downy 
touch instead. 

45 [0048] In comparison with the conventional compos- 
ite surface fastener in which the cut piles are taller than 
the male engaging elements, the engaging surface is 
comfortable in touch, and moreover, when the surface 
fasteners are pressed to be joined with each other, the 

so male engaging elements 14, 18, 19 are aflowed to pen- 
etrate into the companion engaging surface to increase 
the rate of engagement and hence to improve the de- 
gree of engaging strength. This is because, in the con- 
ventional surface fastener, pile-shape female engaging 

55 elements hav much bounce to prevent the male en- 
gaging I ments from penetrating, whereas in this in- 
vention, merely th fibers of upright posture project from 
the engaging surface. 
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Claims 

1 . A surface fastener comprising: 

(a) asubstrat (10,10'); 

(b) a multiplicity of male and female ngaging 
elem nts (14, 18, 1$ 13, 13 1 ) standing in a 
mixed order from a front surface of said sub- 
strate (10, 10); and characterised by having 

(c) a multiplicity of cut piles (16) each formed 
of a multifilament, which is composed of a set 
of fibers, raised from said front surface of said 
substrate (10, 10'). 

2. A surface fastener according to claim 1, wherein 
said cut piles (16) are larger in height above said 
front surface of said substrate (10, 10*) than at least 
said male engaging elements (14, 18, 19). 

3. A surface fastener according to claim 1, wherein 
said substrate (10) is a woven or knit fabric, each 
of said female engaging elements (13) being 
formed of a multifilament, each of said male engag- 
ing elements (14, 18) being formed of a monofila- 
ment, both said multifilament and monofilament of 
said female and male engaging elements (13; 14, 
16) being woven or knitted in said woven or knit fab- 
ric simultaneously with the weaving of said woven 
or knit fabric. 

4. A surface fastener according to claim 3, wherein 
said cut piles (16) are different in a heat-setting con- 
dition from said male engaging elements (14, 18) 
and are of a material such as not to be heat-set un- 
der the heat-setting condition of said male engaging 
elements (14, 18). 

5. A surface fastener according to claim 3, wherein 
said monofilament of said male engaging elements 
(14, 18) and said multifilament of said cut piles (16) 
are trued up as a double yam woven or knitted in 
said substrate (1 0) simultaneously with the weaving 
or knitting of said substrate (10). 

6. A surface fastener according to claim 1, wherein 
said cut piles (16) are of a material much in softness 
than said female and male engaging elements (13; 
14,18). 

7. A surface fastener according to claim 1, wherein 
each of said male engaging elements (14) has a 
hook shape, and each of said female engaging el- 
ements (13) has a loop shape formed of said set of 
fibers of said multifilament. 

8. A surtax: fastener according to claim 1, wherein 
each of said male engaging el merits (18) has a 
mushroom shape having an enlarged head on an 



upp r nd f a stem, and each of said femal n- 
gaging element (13) has a loop shape formed of 
said set of fibers of said multifilament 

5 9. A surface fast ner according to claim 1, wherein at 
I est part (10a) fsaid substrate (10*) and said male 
engaging elements (19) are molded of thermoplas- 
tic synthetic resin. 

J0 10. A surface fastener according to claim 9, wherein 
isaid female engaging elements (13 1 ) also are mold- 
ed of thermoplastic synthetic resin, each of said fe- 
male engaging elements (13 v ) having a hook shape 
similar to that of each of said male engaging ela- 
te ments(19). 

11. A surface fastener according to claim 9, wherein 
each of said engaging elements ( 13\ 1 9) is a com- 
posite engaging element serving as either a male 
20 engaging element or a female engaging element 
and having a hook shape. 



Patentanspaiche 

26 

1 . RachenhaftverschJ ufi, enthaltend: 

(a)einSubstr8t(10,10'); 

30 (b) eine Vielzahl von mannlichen und weibli- 

chen Eingriffeeiementen (14, 18, 19; 13, 13*), 
die in gemischter Ordnung von einer vorderen 
Oberflache des Substrats (10, 10 1 ) abstehen; 
und gekennzeichnet durch 

35 

(c) eine Vielzahl von geschnittenen Florschlin- 
gen (16), die jeweils aus einem Multifilament 
gebildet sind, das aus einer Fasergruppe zu- 
sammengesetzt ist, die sich von der vorderen 
*0 Oberflache des Substrats (10, 10') erhebt 

2. FlachenhaftverschJuG nBch Anspruch 1, bei wel- 
chem die geschnittenen Florschlingen (16) eine 
grdRere Hohe Qber der vorderen Oberflache des 

45 Substrats (10, Iff) haben als mindestensdie mann- 
lichen Eingriffselemente (14, 18, 19). 

3. Rachenhaftverschluft nach Anspruch 1, bei wet- 
chem das Substrat (10) ein Gewebe Oder Gestrick 

50 ist, jedes derweiblichen Eingriffselemente (13) aus 
einem Multifilament gebildet ist, jedes der mannli- 
chen Eingriffselemente (14, 18) aus einem Monofi- 
lament gebildet ist, wobei sowohl das Multifilament 
als auch das Monofilament der weiblfchen bzw. der 

55 mannlichen Eingriffselemente (13; 14, 18) gleich- 
zeitig mit dem Weben des Gewebes od r des Ge- 
stricks in das Gewebe Oder das Gestrick eingewo- 
ben oder eingestrickt werden. 
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4. RBchenhaftverschluS nech Anspruch 3, b8i wel- 
cham die geschnittenen Florschlingen ( 1 6) sich hirv 
sichtlich der H ilSfbrmungsbedingung v n den 
mannlichen Eingriffeelementen (14, 18) unterschei- 
den und aus einem Material sind, das unter der 
HeifMormungsbedingung der mannlichen Eingriffs- 
elemente (14, 18) nicht heifcgeformt wild. 

5. FlachenhaftverschluB nach Anspruch 3, bei wel- 
chem das Monofilament der mannlichen Eingriffs- 
elemente (14, 18) und das Multifilament der ge- 
schnittenen Fbrechfingen (16) ate ein Doppelgarn 
ausgerichtet werden, das gleichzeitig mil dem We- 
ben Oder Stricken des Substrats (10) in das Sub- 
strat (10) eingewoben oder eingestrickt wind. 

6. Rachenhaftverschlua nach Anspruch 1, bei wel- 
chem die geschnittenen Florschlingen (16) aus ei- 
nem Material sind, das we&entlich weicber ate die 
weiblichen und mannlichen Eingriffselemente (13; 
14, 18) 1st 

7. FlachenhaftverschluS nach Anspruch 1, bei wel- 
chem jedes der mannlichen Eingriftselemente (14) 
eine HBkenform hat und jedes der weiblichen Ein- 
griffeelemerrte (13) eine Schlingenform, die aus der 
Fasergruppe des Multifilaments gebildet ist 

8. FlachenhaftverschluB nach Anspruch 1, bei wel- 
chem jedes der mfinnlichen Eingriffselemente (18) 
eine Pilzform hat, die einen erweiterten Kopf am 
oberen Ende eines Stieles hat, und jedes der weib- 
lichen Eingriffselemente (13) eine Schlingenform 
hat, die aus der Fasergruppe des Multifilaments ge- 
bildet ist 

9. FlachenhaftverschluS nach Anspruch 1, bei wei- 
chem mindestens ein Teil (10a) des Substrats (10*) 
und die mannlichen Eingriffselemente (1 9) aus ther- 
moplastischem Kunstharz in Form hergesteltt wer- 
den. 

10. RachenhaftverschluR nach Anspruch 9, bei wel- 
chem die weiblichen Eingriffselemente (13") eben- 
falis aus thermoplasfischem Kunstharz in Form her- 
gesteflt werden, wood die weibGchen Eingriffsele- 
mente (13 1 ) eine Hakenform ahnlich derjenigen je- 
des mannlichen Eingriffseiements (19) haben. 

11. RachenhaftverschluS nach Anspruch 9, bei wei- 
chem jedes der Bngriffcelemente (13\ 19) ein Ver- 
bundeingriflselement ist das entweder ais ein 
martnlicnes Eingriffselement oder ein weibliches 
Eingriffselement dient und hakenformig ist 
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Revendications 

1. F rmeture contact comprenant : 

' (a) un substrat (10, 1C); 

(b) una multitude d'elements d'accrochage ma- 
lesetfemeiles(14, 18, 19; 13, 13 1 ) se dressant 
en ordre m6lang6 sur une surface avant dudit 

. substrat (10, 10*); et caract6rteee par 

(c) une multitude de poite coupes (16) formes 
chacun par un multifiiament qui est constHue 
d'un ensemble de fibres, se dressant sur ladite 
surface avant dudit substrat (10, 10 1 ). 

2. Fermeture contact selon la revindication 1, dans 
laquelle lesdits poite coupes (16) ont une hauteur 
plus grande au-dessus de ladite surface avant dudit 
substrat (10, 10 1 ) que au moins lescfits Omenta 
d'accrochage males (14, 18, 19). 



3. Fermeture contact seion ia revendication 1, dans 
laquelle ledit substrat (10) est un tissu tiss6 ou trv 
cote, chacun desdits elements d'accrochage ferner- 
ies (13) etant forme per un multifilament, chacun 

20 desdits elements d'accrochage males (14, 1 8) etant 
form6 par un monofilament, lesdits multifilament et 
monofilament desdits 6(6ments d'accrochage fe- 
meiles et males (13; 14, 18) etant tous deux tisses 
ou tricotes dans ledit tissu tisse ou tricot© simulte- 

30 n6ment au tissage dudit tissu tiss6 ou tricote. 

4. Fermeture contact selon la revendication 3, dans 
laquelle lesdits poils coupes (16) presentent des 
conditions de thermofixage differentes de celles 

3« desdits Elements d'accrochage mates (14, 18) et 
sont farts d'un mat6riau qui n'est pas thermofixS 
dans 1 85 conditions de thermofixage desdits ele- 
ments d'accrochage males (14, 18). 

40 5. Fermeture contact selon la revendication 3, dans 
laquelle ledit monofilament desdits elements d'ac- 
crochage males (14, 18) et lecfit multifilament des- 
dits poils coupes (16) sont dresses sous forme d'un 
fil double tiss6 ou triccte dans ledit substrat (1 0) s*» 

4* multanSment au tissage ou au tricotage dudit subs- 
trat (10). 

6. Fermeture contact selon ia revendication 1, dans 
laquelle lesdits poils coupes (16) sont farts d'un ma- 

50 teriau beaucoup plus soupte que ceiui desdits ele- 
ments d'accrochage femelles et miles (13; 14, 18). 

7. Fermeture contact selon la revendication 1, dans 
laquelle chacun desdits &6ments d'accrochage 
males ( 1 4) a una forme de crochet, et chacun des- 
dits el em nts d'accrochage femelies ( 1 3) a une for- 
me de boucte constitute par ledit ensemble de fi- 
bres dudit multifilament. 
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8. Fermeture contact s Ion la revindication 1, dans 
laqueOe chacun desdits lements d'accrochage 
males (18) a una forme d champignon event un 
tele elargi sur I'extremite superieure tfune tige, et 
chacun desdits Elements d'accrochage femelles 5 
(13) a une forme d boucle constitute par ledit en- 
semble de fibres dud It multifilament 

9. Fermeture contact selon la revertdlcation 1, dans 
laquelle au moins une partie (10a) dudit substrat io 
(10 1 ) et lesdits elements d'accrochage males (19) 
sont moules en resine synthetique thermoplasti- 
que. 

10. Fermeture contact selon la revindication 9, dans *s 
laquelle lesdits elements d'accrochage femelles 
(13*) sont aussi moules en resine synthetique ther- 
moplastique, chacun desdits elements d'accrocha- 
ge femelles (13 1 ) ayent une forme de crochet siml- 
laire a celle de chacun desdits elements d*accn> 20 
chage males (10). 

11. Fermeture contact selon la revindication 9, dans 
laquelle chacun desdits elements d'accrochage 
(13\ 19) est un element d'accrochage composite 25 
servant soit d'element d'accrochage mdlesoittf&le- 
ment d'accrochage femelle et ayant une forme de 
crochet. 
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